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ART-UNIT: 166 

PRIMARY-EXAMINER: Ulm; John 
ASSISTANT-EXAMINER: Saoud; Christine 
ATTY-AGENT-FIRM: Human Genome Sciences Inc. 

ABSTRACT: 

Disclosed are human VEGF2 polypeptides, biologically active, diagnostically or 
therapeuticall sefl fragments, analogs, or derivatives thereof, and DNA (RNA) 
enco such VEGF2 polypeptides. Also provided are procedures for producing such 
polypeptides by recombinant techniques and antibodies and antagonists against 
such polypeptides. Such polypeptides may be used therapeutically for 
stimulating wound healing and for vascular tissue repair. Also provided are 
methods of using the antibodies and antagonists to inhibit tumor angiogenesis 
and thus tumor growth, inflammation, diabetic retinopathy, rheumatoid 
arthritis, and psoriasis. 

75 Claims, 48 Drawing figures 
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CLAIMS : 

What is claimed is: 

1. An isolated polynucleotide comprising a nucleic acid encoding amino acids 
+24 to +396 of SEQ ID N0:2. 

2. The isolated polynucleotide of 1, wherein said nucleic acid comprises 
nucleotides 150 to 1268 of SEQ ID NO: 1. 

3. An isolated polynucleotide complementary to the polynucleotide of claim 1. 

4. The isolated polynucleotide of claim 1 further comprising a heterologous 
polynucleotide . 

5. The isolated polynucleotide of claim 4, wherein the heterologous 
polynucleotide encodes a heterologous polypeptide. 

6. A vector comprising the polynucleotide of claim 1. 

7. A host cell comprising the polynucleotide of claim 1. 

8. A host cell comprising the polynucleotide of claim 1 operably associated 
with a heterologous regulatory sequence. 

9. A method of producing a VEGF-2 polypeptide comprising: 

(a) culturing the host cell of claim 8 under conditions such that the 
polypeptide is expressed; and 

(b) recovering said polypeptide. 

10. A composition comprising the isolated polynucleotide of claim 1. 

11. The isolated polynucleotide of claim 1, wherein said nucleic acid encodes 
amino acids +1 to +396 of SEQ ID NO: 2. 

12. The isolated polynucleotide of claim 11, wherein said nucleic acid 
comprises nucleotides 81 to 1268 of SEQ ID N0:1. 

13. An isolated polynucleotide complementary to the polynucleotide of claim 11. 

14. The isolated polynucleotide of claim 11 further comprising a heterologous 
polynucleotide . 

15. The isolated polynucleotide of claim 14, wherein the heterologous 
polynucleotide encodes a heterologous polypeptide. 

16. A vector comprising the polynucleotide of claim 11. 

17. A host cell comprising the polynucleotide of claim 11. 

18. A host cell comprising the polynucleotide of claim 11 operably associated 
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with a heterologous regulatory sequence. 

19. A method of producing a VEGF-2 polypeptide comprising: 

(a) culturing the host cell of claim 8 under conditions such that the 
polypeptide is expressed; and 

(b) recovering said polypeptide. 

20. A composition comprising the isolated polynucleotide of claim 11. 

21. The isolated polynucleotide of claim 11, wherein said nucleic acid encodes 
amino acids -23 to +396 of SEQ ID NO: 2. 

22. The isolated polynucleotide of claim 21, wherein said nucleic acid 
comprises nucleotides 12 to 1268 of SEQ ID N0:1. 

23. An isolated polynucleotide complementary to the polynucleotide of claim 21. 

24. The isolated polynucleotide of claim 21 further comprising a heterologous 
polynucleotide. 

25. The isolated polynucleotide of claim 24, wherein the heterologous 
polynucleotide encodes a heterologous polypeptide. 

26. A vector comprising the polynucleotide of claim 21. 

27. A host cell comprising the polynucleotide of claim 21. 

28. A host cell comprising the polynucleotide of claim 21 operably associated 
with a heterologous regulatory sequence. 

29. A method of producing a VEGF-2 polypeptide comprising: 

(a) culturing the host cell of claim 28 under conditions such that the 
polypeptide is expressed; and 

(b) recovering said polypeptide. 

30. A composition comprising the isolated polynucleotide of claim 21. 

31. An isolated polynucleotide comprising a nucleic acid encoding a mature 
portion of a protein consisting of the amino acid sequence of SEQ ID NO: 2. 

32. An isolated polynucleotide complementary to the polynucleotide of claim 31. 

33. The isolated polynucleotide of claim 31 further comprising a heterologous 
polynucleotide . 

34. The isolated polynucleotide of claim 33, wherein the heterologous 
polynucleotide encodes a heterologous polypeptide. 

35. A vector comprising the polynucleotide of claim 31. 

36. A host cell comprising the polynucleotide of claim 31. 

37. A host cell comprising the polynucleotide of claim 31 operably associated 
with a heterologous regulatory sequence. 

38. A method of producing a VEGr-2 polypeptide comprising: 

(a) culturing the host cell of claim 37 under conditions such that the 
polypeptide is expressed; and 

(b) recovering said polypeptide. 

39. A composition comprising the isolated polynucleotide of claim 31. 

40. The isolated polynucleotide of claim 31, wherein said nucleic acid encodes 
a proprotein portion of a protein consisting of the amino acid sequence of SEQ 
ID N0:2, 

41. An isolated polynucleotide complementary to the polynucleotide of claim 40. 

42. The isolated polynucleotide of claim 40 further comprising a heterologous 
polynucleotide . 

43. The isolated polynucleotide of claim 42 wherein the heterologous 
polynucleotide encodes a heterologous polypeptide. 

44. A vector comprising the polynucleotide of claim 40. 

45. A host cell comprising the polynucleotide of claim 40. 

46. A host cell comprising the polynucleotide of claim 40 operably associated 
with a heterologous regulatory sequence. 

47. A method of producing a VEGF-2 polypeptide comprising: 

(a) culturing the host cell of claim 4 6 under conditions such that the 
polypeptide is expressed; and 

(b) recovering said polypeptide. 

48. A composition comprising the isolated polynucleotide of claim 40. 

49. An isolated polynucleotide comprising a nucleic acid encoding a mature 
portion of a protein encoded by the cDNA contained in ATCC Deposit No. 97149. 

50. An isolated polynucleotide complementary to the polynucleotide of claim 49. 

51. The isolated polynucleotide of claim 4 9 further comprising a heterologous 



2 of 3 



7/26/01 8:13 AM 



Record Display Form 



wysivyo'g://19/http;//westbrs:882^^n/ga..x=(&p_Message=&p_doccnt=I&p_doc_l=I^^ 



polynucleotide . 

52. The isolated polynucleotide of claim 51, wherein the heterologous 
polynucleotide encodes a heterologous polypeptide. 

53. A vector comprising the polynucleotide of claim ^9. 

54. A host cell comprising the polynucleotide of claim 49. 

55. A host cell comprising the polynucleotide of claim 49 operaably associated 
with a heterologous regulatory sequence. 

56. A method of producing a VEGF-2 polypeptide comprising: 

(a) culturing the host cell of claim 55 under conditions such that the 
polypeptide is expressed; and 

(b) recovering said polypeptide. 

57. A composition comprising the isolated polynucleotide of claim 4 9. 

58. The isolated polynucleotide of claim 4 9, wherein said nucleic acid encodes 
a proprotein portion of a protein encoded by the cDNA contained in ATCC Deposit 
No. 97149. 

59. An isolated polynucleotide complementary to the polynucleotide of claim 58. 

60. The isolated polynucleotide of claim 58 further comprising a heterologous 
polynucleotide . 

61. The isolated polynucleotide of claim 60, wherein the heterologous 
polynucleotide encodes a heterologous polypeptide. 

62. A vector comprising the polynucleotide of claim 58. 

63. A host cell comprising the polynucleotide of claim 58. 

64. A host cell comprising the polynucleotide of claim 58 operably associated 
with a heterologous regulatory sequence. 

65. A method of producing a VEGF-2 polypeptide comprising: 

(a) culturing the host cell of claim 64 under conditions such that the 
polypeptide is expressed; and 

(b) recovering said polypeptide. 

66. A composition comprising the isolated polynucleotide of claim 58. 

67. The isolated polynucleotide of claim 49, wherein said nucleic acid encodes 
a complete amino acid sequence encoded by the cDNA contained in ATCC Deposit 
No. 97149. 

68. An isolated polynucleotide complementary to the polynucleotide of claim 67. 

69. The isolated polynucleotide of claim 67 further comprising a heterologous 
polynucleotide . 

70. The isolated polynucleotide of claim 69, wherein the heterologous 
polynucleotide encodes a heterologous polypeptide. 

71. A vector comprising the polynucleotide of claim 67. 

72. A host cell comprising the polynucleotide of claim 67. 

73. A host cell comprising the polynucleotide of claim 67 operably associated 
with a heterologous regulatory sequence. 

74. A method of producing a VEGF-2 polypeptide comprising: 

(a) culturing the host cell of claim 73 under conditions such that the 
polypeptide is expressed; and 

(b) recovering said polypeptide. 

75. A composition comprising the isolated polynucleotide of claim 67. 
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ART-UNIT: 166 

PRIMARY-EXAMINER: Ulm; John 
ASSISTANT-EXAMINER: Saoud; Christine 
ATTY-AGENT-FIRM: Human Genome Sciences, Inc. 



Disclosed are human VEGF2 polypeptides, biologically active, diagnostically or 
therapeutically useful fragments, analogs, or derivatives thereof, and DNA(RNA) 
encoding such VEGF2 polypeptides. Also provided are procedures for producing 
such polypeptides by recombinant techniques and antibodies and antagonists 
against such polypeptides. Such polypeptides may be used therapeutically for 
stimulating wound healing and for vascular tissue repair. Also provided are 
methods of using the antibodies and antagonists to inhibit tumor angiogenesis 
and thus tumor growth, inflammation, diabetic retinopathy, rheumatoid 
arthritis, and psoriasis. 

186 Claims, 22 Drawing figures 
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US-CL-CURRENT: 51_4/2; 530/326, 530/399, 530 /402 
CLAIMS: 

What is claimed is: 

1. An isolated polypeptide comprising a mature portion of a protein consisting 
of the amino acid sequence of SEQ ID NO: 2 or SEQ ID NO: 4. 

2. The isolated polypeptide of claim 1 comprising a proprotein portion of a 
protein consisting of the amino acid sequence of SEQ ID NO: 2 or SEQ ID NO: 4. 

3. An isolated polypeptide comprising a mature portion of a protein encoded by 
the cDNA contained in ATCC Deposit Nos . 75968 or 97149. 

4 . The isolated polypeptide of claim 3 comprising a proprotein portion of a 
protein encoded by the cDNA contained in ATCC Deposit Nos. 75968 or 97149. 

5. The isolated polypeptide of claim 4 comprising a protein encoded by the cDNA 
contained in ATCC Deposit Nos. 75968 or 97149. 

6. An isolated polypeptide comprising amino acids 131 to 14 4 of SEQ ID NO: 2. 

7. The isolated polypeptide of claim 6 comprising amino acids 71 to 396 of SEQ 
ID NO: 2. 

8. The isolated polypeptide of claim 
ID N0:2. 

9. The isolated polypeptide of claim 6 comprising amino acids 24 
ID N0:2. 

10. The isolated polypeptide of claim 
ID N0:2. 

11. The isolated polypeptide of claim 
SEQ ID N0:2. 

12. An isolated polypeptide comprising a polypeptide fragment of SEQ ID NO: 2 or 
a polypeptide fragment encoded by the cDNA contained in ATCC Deposit Nos. 75968 
or 97149, wherein said fragment has angiogenic activity. 

13. An isolated polypeptide comprising a polypeptide fragment of SEQ ID NO: 2 or 
a polypeptide fragment encoded by the cDNA contained in ATCC Deposit Nos. 75968 
or 97149, wherein said fragment has endothelial cell proliferative activity. 

14 . An isolated polypeptide comprising a polypeptide fragment of at least 30 
contiguous amino acids of SEQ ID NO: 2 or encoded by the cDNA contained in ATCC 
Deposit Nos. 75968 or 97149. 

15. The isolated polypeptide of claim 14, wherein the polypeptide fragment 
comprises at least 50 contiguous amino acids of SEQ ID NO: 2 or encoded by the 



comprising amino acids 47 to 396 of SEQ 

to 396 of SEQ 
comprising amino acids 1 to 396 of SEQ 
comprising amine acids -23 to 396 of 



1 of 6 



7/26/01 S;13 AM 



Record Display Form 



wysiwyg://8/lmp://westbrs:882fii|in/gat..x»=&p_Message=&p_ct 



heterologous polypeptide. 

17. A fusion protein comp; 
heterologous polypeptide. 

18. A fusion protein comp: 
heterologous polypeptide. 

19. A fusion protein comp; 
heterologous polypeptide. 

20. A fusion protein comp; 
heterologous polypeptide. 

21. A fusion protein comp; 
heterologous polypeptide. 

22. A fusion protein comp; 
heterologous polypeptide. 

23. A fusion protein comp; 
heterologous polypeptide . 

24. A fusion protein comp; 
heterologous polypeptide. 

25. A fusion protein comp; 
heterologous polypeptide. 

26. A fusion protein comp; 
heterologous polypeptide . 

27. A fusion protein comp; 
heterologous polypeptide . 

28. A fusion protein comp; 
heterologous polypeptide. 

29. A fusion protein comp; 
heterologous polypeptide. 

30. A fusion protein comp; 
heterologous polypeptide. 
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63. The method of claim 61, wherein the patient is a human. 

64. A method of stimulating proliferation of endothelial cells in a patient 
comprising administering to the patient the polypeptide of claim 1, wherein the 
patient has tissue damage. 

65. The method of claim 64, wherein the method stimulates angiogenesis . 

66. The method of claim 64, wherein the patient is a human. 

67. A method of stimulating proliferation of endothelial cells in a patient 
comprising administering to the patient the polypeptide of claim 1, wherein the 
patient has bone damage. 

68. The method of claim 67, wherein the method stimulates angiogenesis. 

69. The method of claim 67, wherein the patient is a human. 

70. A method of stimulating proliferation of endothelial cells in a patient 
comprising administering to the patient the polypeptide of claim 2, wherein the 
patient has a wound. 

71. The method of claim 70, wherein the method stimulates angiogenesis. 

72. The method of claim 70, wherein the patient is a human. 

73. A method of stimulating proliferation of endothelial cells in a patient 
comprising administering to the patient the polypeptide of claim 2, wherein the 
patient has tissue damage. 

74. The method of claim 73, wherein the method stimulates angiogenesis. 

75. The method of claim 73, wherein the patient is a human. 

76. A method of stimulating proliferation of endothelial cells in a patient 
comprising administering to the patient the polypeptide of claim 2, wherein the 
patient has bone damage. 

77. The method of claim 76, wherein the method stimulates angiogenesis. 

78. The method of claim 76, wherein the patient is a human. 

79. A method of stimulating proliferation of endothelial cells in a patient 
comprising administering to the patient the polypeptide of claim 3, wherein the 
patient has a wound. 

80. The method of claim 79, wherein the method stimulates angiogenesis. 

81. The method of claim 79, wherein the patient is a human. 

82. A method of stimulating proliferation of endothelial cells in a patient 
comprising administering to the patient the polypeptide of claim 3, wherein the 
patient has tissue damage. 

83. The method of claim 82, wherein the method stimulates angiogenesis. 

84. The method of claim 82, wherein the patient is a human. 

85. A method of stimulating proliferation of endothelial cells in a patient 
comprising administering to the patient the polypeptide of claim 3, wherein the 
patient has bone damage. 

86. The method of claim 85, wherein the method stimulates angiogenesis. 

87. The method of claim 85, wherein the patient is a human. 

88. A method of stimulating proliferation of endothelial cells in a patient 
comprising administering to the patient the polypeptide of claim 4, wherein the 
patient has a wound. 

89. The method of claim 88, wherein the method stimulates angiogenesis. 

90. The method of claim 88, wherein the patient is a human. 

91. A method of stimulating proliferation of endothelial cells in a patient 
comprising administering to the patient the polypeptide of claim 4, wherein the 
patient has tissue damage. 

92. The method of claim 91, wherein the method stimulates angiogenesis. 

93. The method of claim 91, wherein the patient is a human. 

94. A method of stimulating proliferation of ■ endothelial cells in a patient 
comprising administering to the patient the polypeptide of claim 4, wherein the 
patient has bone damage. 

95. The method of claim 94, wherein the method stimulates angiogenesis. 

96. The method of claim 94, wherein the patient is a human. 

97. A method of stimulating proliferation of endothelial cells in a patient 
comprising administering to the patient the polypeptide of claim 5, wherein the 
patient has a wound. 

98. The method of claim 97, wherein the method stimulates angiogenesis. 

99. The method of claim 97, wherein the patient is a human. 

100. A method of stimulating proliferation of endothelial cells in a patient 
comprising administering to the patient the polypeptide of claim 5, wherein the 
patient has tissue damage. 

101. The method of claim 100, wherein the method stimulates angiogenesis. 
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102. The method of claim 100, wherein the patient is a human. 

103. A method of stimulating proliferation of endothelial cells in a patient 
comprising administering to the patient the polypeptide of claim 5, wherein the 
patient has bone damage. 

104. The method of claim 103, wherein the method stimulates angiogenesis . 

105. The method of claim 103, wherein the patient is a human. 

106. A method of stimulating proliferation of endothelial cells in a patient 
comprising administering to the patient the polypeptide of claim 7, wherein the 
patient has a wound. 

107. The method of claim 106, wherein the method stimulates angiogenesis. 

108. The method of claim 106, wherein the patient is a human. 

109. A method of stimulating proliferation of endothelial cells in a patient 
comprising administering to the patient the polypeptide of claim 7, wherein the 
patient has tissue damage. 

110. The method of claim 109, wherein the method stimulates angiogenesis. 

111. The method of claim 109, wherein the patient is a human. 

112. A method of stimulating proliferation of endothelial cells in a patient 
comprising administering to the patient the polypeptide of claim 7, wherein the 
patient has bone damage. 

113. The method of claim 112, wherein the method stimulates angiogenesis. 

114. The method of claim 112, wherein the patient is a human. 

115. A method of stimulating proliferation of endothelial cells in a patient 
comprising administering to the patient the polypeptide of claim 8, wherein the 
patient has a wound. 

116. The method of claim 115, wherein the method stimulates angiogenesis. 

117. The method of claim 115, wherein the patient is a human. 

118. A method of stimulating proliferation of endothelial cells in a patient 
comprising administering to the patient the polypeptide of claim 8, wherein the 
patient has tissue damage. 

119. The method of claim 118, wherein the method stimulates angiogenesis. 

120. The method of claim 118, wherein the patient is a human. 

121. A method of stimulating proliferation of endothelial cells in a patient 
comprising administering to the patient the polypeptide of claim 8, wherein the 
patient has bone damage. 

122. The method of claim 121, wherein the method stimulates angiogenesis. 

123. The method of claim 121, wherein the patient is a human. 

124. A method of stimulating proliferation of endothelial cells in a patient 
comprising administering to the patient the polypeptide of claim 9, wherein the 
patient has a wound. 

125. The method of claim 124, wherein the method stimulates angiogenesis. 

126. The method of claim 124, wherein the patient is a human. 

127. A method of stimulating proliferation of endothelial cells in a patient 
comprising administering to the patient the polypeptide of claim 9, wherein the 
patient has tissue damage. 

128. The method of claim 127, wherein the method stimulates angiogenesis. 

129. The method of claim 127, wherein the patient is a human. 

130. A method of stimulating proliferation of endothelial cells in a patient 
comprising administering to the patient the polypeptide of claim 9, wherein the 
patient has bone damage. 

131. The method of claim 130, wherein the method stimulates angiogenesis. 

132. The method of claim 130, wherein the patient is a human. 

133. A method of stimulating proliferation of endothelial cells in a patient 
comprising administering to the patient the polypeptide of claim 10, wherein 
the patient has a wound. 

134. The method of claim 133, wherein the method stimulates angiogenesis. 

135. The method of claim 133, wherein the patient is a human. 

136. A method of stimulating proliferation of endothelial cells in a patient 
comprising administering to the patient the polypeptide of claim 10, wherein 
the patient has tissue damage. 

137. The method of claim 136, wherein the method stimulates angiogenesis. 

138. The method of claim 136, wherein the patient is a human. 

139. A method of stimulating proliferation of endothelial cells in a patient 
comprising administering to the patient the polypeptide of claim 10, wherein 
the patient has bone damage. 

140. The method of claim 139, wherein the method stimulates angiogenesis. 
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141. The method of claim 139, wherein the patient is a human. 

142. A method of stimulating proliferation of endothelial cells in a patient 
comprising administering to the patient the polypeptide of claim 11, wherein 
the patient has a wound. 

143. The method of claim 142, wherein the method stimulates angiogenesis . 

144. The method of claim 142, wherein the patient is a human. 

145. A method of stimulating proliferation of endothelial cells in a patient 
comprising administering to the patient the polypeptide of claim 11, wherein 
the patient has tissue damage. 

146. The method of claim 145, wherein the method stimulates angiogenesis. 

147. The method of claim 145, wherein the patient is a human. 

148. A method of stimulating proliferation of endothelial cells in a patient 
comprising administering to the patient the polypeptide of claim 11, wherein 
the patient has bone damage. 

149. The method of claim 148, wherein the method stimulates angiogenesis. 

150. The method of claim 148, wherein the patient is a human. 

151. A method of stimulating proliferation of endothelial cells in a patient 
comprising administering to the patient the polypeptide of claim 12, wherein 
the patient has a wound. 

152. The method of claim 151, wherein the method stimulates angiogenesis. 

153. The method of claim 151, wherein the patient is a human. 

154. A method of stimulating proliferation of endothelial cells in a patient 
comprising administering to the patient the polypeptide of claim 12, wherein 
the patient has tissue damage. 

155. The method of claim 154, wherein the method stimulates angiogenesis. 

156. The method of claim 154, wherein the patient is a human. 

157. A method of stimulating proliferation of endothelial cells in a patient 
comprising administering to the patient the polypeptide of claim 12, wherein 
the patient has bone damage . 

158. The method of claim 157, wherein the method stimulates angiogenesis. 

159. The method of claim 157, wherein the patient is a human. 

160. A method of stimulating proliferation of endothelial cells in a patient 
comprising administering to the patient the polypeptide of claim 13, wherein 
the patient has a wound. 

161. The method of claim 160, wherein the method stimulates angiogenesis. 

162. The method of claim 160, wherein the patient is a human. 

163. A method of stimulating proliferation of endothelial cells in a patient 
comprising administering to the patient the polypeptide of claim 13, wherein 
the patient has tissue damage. 

164. The method of claim 163, wherein the method stimulates angiogenesis. 

165. The method of claim 163, wherein the patient is a human. 

166. A method of stimulating proliferation of endothelial cells in a patient 
comprising administering to the patient the polypeptide of claim 13, wherein 
the patient has bone damage. 

167. The method of claim 166, wherein the method stimulates angiogenesis. 

168. The method of claim 166, wherein the patient is a human. 

169. A method of stimulating proliferation of endothelial cells in a patienc 
comprising administering to the patient the polypeptide of claim 14, wherein 
the patient has a wound. 

170. The method of claim 169, wherein the method stimulates angiogenesis. 

171. The method of claim 169, wherein the patient is a human. 

172. A method of stimulating proliferation of endothelial cells in a patient 
comprising administering to the patient the polypeptide of claim 14, wherein 
the patient has tissue damage. 

173. The method of claim 172, wherein the method stimulates angiogenesis. 

174. The method of claim 172, wherein the patient is a human. 

175. A method of stimulating proliferation of endothelial cells in a patient 
comprising administering to the patient the polypeptide of claim 14, wherein 
the patient has bone damage. 

176. The method of claim 175, wherein the method stimulates angiogenesis. 

177. The method of claim 175, wherein the patient is a human. 

178. A method of stimulating proliferation of endothelial cells in a patient 
comprising administering to the patient the polypeptide of claim 15, wherein 
the patient has a wound. 

179. The method of claim 178, wherein the method stimulates angiogenesis. 



5 of 6 



7/26/01 S:I3 AM 



:ord Djsplay Form wysiwyg://8/http://westbrs:882|itih/gat..x^=&p 1 &p_,cloc^ I =PTI-'CLM 



180. The method of claim 178, wherein the patient is a human. 

181. A method of stimulating proliferation of endothelial cells in a patient 
comprising administering to the patient the polypeptide of claim 15, wherein 
the patient has tissue damage. 

182. The method of claim 181, wherein the method stimulates angiogenesis . 

183. The method of claim 181, wherein the patient is a human. 

184. A method of stimulating proliferation of endothelial cells in a patient 
comprising administering to the patient the polypeptide of claim 15, wherein 
the patient has bone damage. 

185. The method of claim 184, wherein the method stimulates angiogenesis. 

186. The method of claim 184, wherein the patient is a human. 
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